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1.1 iR R FEEHE

AR50 v A A B S0 TG A R T R
K o RIETFUEHT, K64 R HH(200+5) g JRAELEH A&
WK 5 FR G JE #1350 L, AT 34 8 18
Fro TEUEHA], B R AR 4 8544 5 3% —S5% M
i (Cirrhinus mrigala). KEEYEFRFIE(25+1)C, pH
7.11—7.59, YR N7.26—7.86 mg/L, & & I AR
££<0.1 mg/L.
1.2 GERBOKL SR RRE

FERIRTT A6 /Y, 45 85 70 B 2H, 25 0 24h, JFH
200 mg/L MS-222fK W . A5 FH ke A BRI (v 5 2%
PL1670 mg/kg' 170 B EE VLA 6 ORI A, £
I 5 e 4 32 5 0 BT o, SR 2 i s
PIALREMR32 R, WEMRJE T°0. 1h. 2h. 3h,
4h. 8h. 12hFH124h& AN ] £ 4 4 3 L4 2 T
e w ik L, JF R KRR, SRR, 4500xg & O
SminPAor B ML . fif ) 44k, HX0.2 g i LI A
JUE T P R JE ORAFAE—80°C o I T ) R A
A Tt - o S A A T v N T % KA R 2 (R
B B ) o B B A v 0 R D R LR
B B AN E I =M . B
G2 VEAST I I8 % 2% o R 38 0 B e R R
Y LREWE AT
1.3 HEXEREFTRAEKFRN

M5 Promega A m] 42 i FIRNAFE B i I 5 H2 HX
AZIRNA, Fil L 2 Ty REMgEbr X (BioTek) i ill2 L
RNAWE . i 10 5% 5 B (0 H Takara A 5] )1 pg
RNA# 5% BicDNA . #ZHERE FL13a (Riboso-
mal protein L13a, rpll3a)fE NN S, K H L)
PO RE ERT-qPCRF 75 12K 0658 Tk o £ 1 26 4
T (Glucokinase, GK). H&itR & KA (Fatty Acid
Synthetase, FAS). LBtAHBFARIGEF T B (Acetyl-
CoA Carboxylase Type I, ACC1). IR IGRE A
W 1 #2 A0 B (Phosphoenolpyruvate Carboxykinase,
PEPCK). #EJi & M (Glycogen Synthase, GS). FT1
IR A il (Citroyl synthetase, CS) LA A 8§ UL PRI )
J7 & B (Glycogen Synthase, GS)2 [l [ #H X ik 7K
V. Real Time PCRY™ 34 ) . e Bifk % 4: 10 pL
AceQ” qPCR SYBR" Green Master Mix (iM%, 5

%) 1 uL ¢cDNA. 0.4 pL Forward Primer(10 mmol/
L). 0.4 pL Reverse Primer(10 mmol/L). 8.2 pL
ddH,0. SN BC AR 0K BB AT, OV O
95°C, 30s; 95°C, 5s; 40xcycles; 58°C, 30s; 72°C, 30s;
R 2E: 65—95°C, & £EJ10.5°C ¥ 5s. M
Primer Primer 5.08{F ¥ 196t &34, 514551
AT I FEREANIN ] SR E AN E A, JF
NEMERTEINARER.
14 BUERSTH

i FASPSS 18.0%{F(SPSS, 3% H 2 i aF) T4t &
P B LA, (R — I 1) fOAS [ 2L 1) SR F 4 S7 R AR
R[] — 45 A AN [ IR ) GRS DR 3R 7 22 93 i
(one-way ANOVA)K | Wi~ 3548 8] /) 2. 2% 4 . 18
B2 T AR PR R O Rk KT, 45 SRR T
BHAELbRAE IR L UK IR, P<O.0SRRZEREE.

p

2.1 GERAREERK A E 3T FRE & AR 5200
B, 22 HE VLA %50 B IS PR S B 1—12h YRR
B EL A () 55035 8 2 i T HEME T K, 7E8hik
F % KAH /£ 0.467 mg/(kg-h), B 5 T UG N B, IEAE
24hi B 22 ERERT /K SF B & 5 420.101 mg/(kg-h), 1M
E VDRI RS AL B R & R RS 8h i 3 i T
by B B[] A5 B HE PR T KT, 3R B 6T AS [A) Bk K Ak

®1 FHREAEEPCRS|H)
Tab. 1 Primers used for real-time PCR used in this study

P BI¥FISequence of  HBUK E Product 1B KR EE
Gene primer (5'—3) length (bp) T (C)
RPLI134 CACCCTATGACAAGA 100 59
GGAAGC
TGTGCCAGACGCCCA
AG
GK  AAGGTGGAGACCAA
GAAC
TGCCCTTGTCAATGT
CC
FAS ATGGAAATCACCCCT
GTAATCTT
CTTATCTGACTACGG
AATGAATCG
ACC1 TATGCCCACTTACCC
AAATGC
TGCCACCATACCAAT
CTCGTT
PEPCK CTGAGTTTGTGAAGA
GAGCGG
GTCCTTTGGGTCTGT
GCGT
GS TACACTGCCTGACCA
AGACC
AATGTGGCTGGAGAC
GAAT
CS GAATGCCACCTACTT
CCTTGT
CCCCTCATACCTCCA
TAAACC

170 515

203 57

129 58

170 57

115 54

166 57
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H DRI AR RS DL oAk, TN 2 hE 4
(RJB PR AR & B /E Thy 2h. 3h. 4h. S8hATI2hi #) &
EE TR (P<0.01, B 1A), % % 0 4 65 ik 2
AT R AR, 7E2hI Ik B i K AH, 7E24h % 2 5
ANME, TR AE 20 AT 2405 AN I A A B R
(P<0.05), H 5 EMRRTAFAHLL, LREZE R . #ER
0 K 2L 8990 LR 2 B A 24 PN %I ) A A T B
F(P>0.05, B 1B). SAT, 75 HEML 5 24h P 45/ B[]
R PRAH 2 TB] IR 7K P15 2 3 22 7:(P>0.05, ] 1B).
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Fig. 1 Effects of the oral administration of different carbohydrates
on the urine glucose and plasma glucose concentrations in Chinese
perch
B R R EBMEEARAE R (n=4), B 5 (*)F 7w [F] — B 7] s i 4H.
) 55 3 7 5 (P<0.05); AN [R] - B 275 8 243 T3 7 %I 7]
B3 M E 5 (P<0.05); TR
Data are presented as the mean+SEM (n=4). The significance level
is marked with an asterisk (P<0.05) and shows significant
differences following feeding with different carbohydrates at the
same time (P<0.05); different letters indicate significant differen-
ces in the same group at various times (P<0.05). The same applies
below

By RAE AT ] 55 2 (8] 3506 2 3% 22 5 (P>0.05), 1
24 PN B BT 8] 5 2S5 000 1R B 2 AR L,
BEZER(P>0.05, B 2A). AN, P H =
P & AR A AR, S5 ST R PR . P L85
PITEHEWE J5 2 hik B K AE H OB 3 = T REME i K7
(P<0.05), 15 5 HAh & S AHEE, TEZHER
(P>0.05), 2h LA e ) 0] 5 5 E MR T /K AR bl
To i3 7 5(P>0.05, K 2B).

TEFEVRAS R B KA AW fa 24h P, PR 24 0% i
PRI kb o AN AL ) A L A
W JE 1—12h 8% AN I [ i 35 30 38 o 1 E M T /KF,
AN IA B K AR 42.43 mg/g, 24h i & 25 38 R K P
(P<0.05, & 2C)o 1M RAS 4L 05T B8 iR 25 8 7E Shi ik
B RAE(58.61 mg/g) It i 35 = T 4hi (1 R iR 2 &
(P<0.05), {H4hFI8hHT - #il i & /45 H 5 %A~ 18]
ML, TR ZE S, HERE24h P % AN ] 253
B35 T REVE R /KT, E T, % %5 0 4 AT A L5
BB EFE TR 4.(P<0.05, B 2C). LAk, % b
SRR SRS AL 2218, 24hi B2 T REMR AT K
- J HEWE 5 i 1—4h (P<0.05, K] 2D). Wk 4 LRE
S BRI E 1 —24h N AR S B E S T
HEME FT /K T (P<0.05, & 2D), 15 &AM A] A 2 7] 1y
oI35 2 55 (P>0.05) . {EEPR 5 24h P4 1) BRI 8]
L R L JUURE IR B R TR 40 (P<0.05,
K 2D).
2.3 GERTERKEEDXTERIERE RS X EE
A

i 22 RE VAN [ B KA S i, W AR ARG A DG 2
R R IE KA AR, 82 e T e Bk
EJ W 2 GK (R %] W I ) 255 DR A G 208 7K P AE 4h s
IR B KA, B3 = TR AT K A S A %
AN [E] FL(P<0.05), TTRIAS 2 GK RS BRI AE b T8 7K1
TE 8 Ik B e KAH, 3 = TR AT /KPS 5
lh. 2h. 3h. 12hF124hi GKH R R 5 H
(P<0.05, & 3A). LB FAS(HE iR & Rl ) & (R
FHX RIS EAE24h N & AN I IA] S35 6 2 3 2 R
(P>0.05, & 3B). Fil & HELLOKACC1(LBL A BEA TR
Al T Y J PRI AE 6 IR (B 7E 1 2h i I 35 vy T R M
AT 7K F M ThF12h (P<0.05), Rk 41654 CC13E R AH
X RISAEAE4h A 24h I 3 5 T E PR AT /K P (P<0.05,
3C). Hi %) B 4L PEPCK (1 R 5 19 X 73 T TR 2 1
fif ) DKL RH 6 2 TA B FE 1 2h 124 h i) 552 1 T HEME 5
lh. 2h#13h (P<0.05, & 3D), 1 5 M Bl /K-F 6 %
225 RS 2 PEPCKHRE R A S e (£ 24h Y
T 2 3 (P>0.05, B 3D). Fii & kEHGSChE R &
il ) 7 8 I 35 1y T HE MR HT 7K 1 22 24h 4 45 A s [1H]
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RL(P<0.05), T R 2 GSTEARAT 1 2h i 5 25 = T
ML T /K P & 1hA13h (P<0.05, & 3E). %% kEdL b
CS(FF R £ BB ) 22 R 3R A /K P AE4h i 2 3% o T
VEWERT KT M Hi1h 2hA13h (P<0.05), CST KAEAE
Shif HI I, H B 3% my TR AT /K F 2 24h N 45 )
) A5, TR RS 20 CSTE24h A 44N B[] 5 0 Bk 3 282 5%
(P>0.05, & 3F). BhAb, A EK KAk B 4 HE PR 6
1hitf, i & BE4 P GK. FASHIACCAE XT3 K % ik
KT B B T RIRS 4H.(P<0.05) . AR, HAN2H PEP-
CKH: R 38 7K - 1E HE MR 5 24h PN AN ] (1] 51035 T8
0 EZR(P>0.05). 75N 5 8hi, % 4
GSHE:RIFRIA T 2 5 T IR 41(P<0.05). b4k, i
%) B 4H HH CSHE R 3R I /K78 Th 2 K T R kS 41
(P<0.05), %A1, %5 %) BE 20+ CSTESh A1 2h i 3 vy T
BIkS 2 (P<0.05).
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Fig. 2 Effects of the oral administration of different carbohydrates on insulin, triglycerides, hepatic glycogen and muscle glycogen in

Chinese perch
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Fig. 3 The mRNA expression levels of GK, FAS, ACC1, PEPCK, GS and CS in Chinese perch after the oral administration of two different
carbohydrates
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HE— P R R RE IR G RO 2 0 LR . R e
(GK) 72 WE B AR 75 vh R OB I, A 2050 A A ] 260 W O
AR W -6- T I, 3 FE E I A R A 55— BT,
AW 5 A ENE R R L h S, GK2E R 3R IA /KF 5 3%
TRT WIS AL(BE 3A), 2 BF 0T 48 40 1 1 23 e R FH 4
THIKG . ATERIR & B (CS) 2 =R A IA 1) 5% o
PR ity 6] 20 W 2H CS 2 PRI TR 7K ST 7 HE M T h v 2 2%
T RS 4H, EMESh A1 2hi 21 8 2 & T Wik 41
(Bl 3F). B 2 0 I =X A T R ik Bl (PE P CK) 2 K
AR SRS TR IR S B, B E MR A AN [RDE UK Ak &
YiJe, 6 &R AL PEPCK A [ 3R ik /K P 7E 12h I
240 22w THEMR AT KCF, TOBIRS AL PEPCKHE K]
FIEIK- IR AR 22 57 (K] 3D), 7% W1 6 46 4 X 5t
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COMPARATIVE STUDY OF THE DIFFERENCE IN GLUCOSE AND DEXTRIN
UTILIZATION IN THE CHINESE PERCH (SINIPERCA CHUATSI)

REN Ping"’, LIANG Xu-Fang"’, FANG Liu’, HE Shan"’, XIAO Qian-Qian"~ and SHI Deng-Yong"

(1. College of Fisheries, Chinese Perch Research Center, Huazhong Agricultural University, Wuhan 430070, China;
2. Key Lab of Freshwater Animal Breeding, Ministry of Agriculture, Innovation Base for Chinese Perch Breeding,
Wuhan 430070, China; 3. School of Animal Science, Yangtze University, Jingzhou 434025, China;

4. Hubei Province Aqutic Stains Testing Station, Wuhan 430070, China)

Abstract: In this study, we compared the utilization of different carbohydrates in Chinese perch and further explored
the molecular mechanism of carbohydrate utilization in carnivorous fish. Water, plasma, liver and muscle samples were
collected at 0, 1, 2, 3, 4, 8, 12 and 24h after Chinese perch were fed glucose and dextrin at a 1670 mg/kg dose. The
parameters urine sugar, blood glucose, blood triglycerides, blood insulin, and liver and muscle glycogen and the mRNA
expression levels of glucose metabolism-related genes were detected. The results showed the following: (1) Within
1—12h after feeding, the blood glucose level was significantly higher in the glucose group than in the dextrin group,
while the blood glucose and insulin levels were not significantly different between the two groups. (2) The triglyceride
content at 2—4h was higher in the dextrin group than in the glucose group, and the liver glycogen content at 1h was
significantly higher in the dextrin group than in the glucose group. Furthermore, the muscle glycogen content at 24h
was significantly higher in the dextrin group than in the glucose group. (3) One hour after feeding, the mRNA expres-
sion levels of glucokinase (GK), fatty acid synthetase (FAS), acetyl-CoA carboxylase type I (ACC1) and citrate syn-
thase (CS) were significantly higher in the dextran group than in the glucose group, and the expression levels of glyco-
gen synthase (GS) and CS mRNA at 8h were significantly lower in the dextrin group than in the glucose group. These re-
sults demonstrated that the utilization efficiency of dextrin was better than that of dextrose and that the intake of dex-
trin could promote the synthesis of glycogen and fat.

Key words: Glucose metabolism; Siniperca chuatsi; Glucose; Dextrin; Oral administration
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